BEFORE the collapse of France last summer it was hardly anticipated that shelters would be used as dormitories and the Government's shelter policy was that domestic shelter should be provided free of cost at the homes of those who could not be expected to provide it for themselves and that public shelter should be provided for persons caLight in the street and for others for whom shelter could not be provided at their homes.
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BEFORE the collapse of France last summer it was hardly anticipated that shelters would be used as dormitories and the Government's shelter policy was that domestic shelter should be provided free of cost at the homes of those who could not be expected to provide it for themselves and that public shelter should be provided for persons caLight in the street and for others for whom shelter could not be provided at their homes.
With the intensification of the air attack upon this country and particularly with the continuous night raids upon London it was found that shelters which were not originally designed for sleeping were being used as dormitories. Moreover, in some areas there vas a tendency for the owner of the domestic shelter (such as the Anderson and brick surface shelter) to forsake it for the communal shelter, and personal fancies led to considerable nightly migrations from area to area. There was a rush to the underground tubes, indeed, the herd instinct asserted itself with the desire for human companionship in the face of danger and this rapidly led to the crux of the problem-large aggregations of people and overcrowding. Ostrich-like, people felt safer when they no longer heard the sound of gun-fire or exploding bombs. This feeling made them shun the surface shelter and seek protection underground or under railway arches, many of which were traditional from the last war. In many cases these had never been scheduled as shelters, and a number of thenm unfortunately afforded protection well below the official standard, more particularly in respect of the calamity risk. As soon as it became apparent that a serious public health problem had arisen, the Minister of Home Security and the Minister of Health appointed a committee, under the chairmanship of Lord Horder, to inquire into the conditions of air-raid shelters, with particular reference to health. On September 25 the Chief Medical Officer of the Ministry of Health wrote to the medical officers of health of the metropolitan boroughs, asking them to carry out inspections of the public air-raid shelters in their areas. By the middle of October, when three medical officers of the Ministry were detailed to inspect shelters, very little improvement had been effected in the sani-tary conditions in the shelters. Apparently there were two main reasons for this, viz.: (I) The reluctance of many public health departments of the local authorities to enter a field from which they had previously been excluded; and (2) the fact that in practice the execution of the recommendations of the health department depended mainly upon the borough engineers' departments, which usually were overwhelmed with other work, including the primary necessity of rendering the shelters structurally safe against bombing and the restoration of damaged public services. Moreover, there were shortages both of materials and labour and even under favourable conditions time was needed to convert shelters, which had never been designed for the purpose, into dormitories, suitable for the sheltering population. Additional medical Officers of the Ministry were, therefore, detailed to visit shelters and co-operate with the local authorities.
Fundamentally the problem was that of overcrowding, with its attendant evils-insuffiient closet accommodation, defective ventilation and lack of cleanliness. That many of the shelters were below the level of the sewers made recourse to pail closets, with all the accompanying difficulties, essential. Another serious defect was dampness, due to faulty roofing, to the flooding of the entrance by storm water or to condensation of moisture on the walls, and in some shelters to all three. In wet weather the dampness led to increased overcrowding in those shelters or parts of shelters which remained dry.
Apart from the underground tube stations, lighting was often inadequate or badly placed, whilst in very few shelters were there arrangements for effective lighting during the evening and dimmed lighting during the night. There was often no heating arrangement-a problem which bristles with difficulties and is closely related with questions of ventilation.
Two other points only will be mentioned, viz.: (a) The absence of a piped water supply in many large shelters (and, where available, the absence of adequate arrangements for preventing the accumulation of damp around the taps); and (b) the mosquito nuisance in several tube stations.
To overcome these difficulties various circulars have been issued by the Ministry of Health and large financial obligations assumed by the Government. For instance, in order to secure the regular medical supervision of shelters the appointment of additional assistants to medical officers of health has been authorized at the cost of the Exchequer. Ministerial broadcasts, statements in the Press and instructions to the Regions have been directed to secure the utmost degree of dispersal so as to deal with the crux of the problem -overcrowding.
To illustrate the attitude of the Ministry it is only right to tell you of the very great personal interest which the Minister himself takes in this problem. However tiring the day or dirty the night nothing will prevent Mr. Malcolm MacDonald and the higher officials of the department from visiting shelters three or four nights a week in order to see the conditions for themselves.
Perhaps children may be expected to suffer most from the conditions of-' shelter life" and everything possible has been done to secure their voluntary evacuation to the comparative safety of the countryside. Mothers accompanied by their children, expectant mothers and the aged, crippled and infirm are also included in the Government scheme of evacuation.
A ticket system for the habitual users of shelters has also been introduced and is generally being enforced as the shelters are provided with bunks for sleeping purposes.
A re-survey has also been made with a view to finding further shelter accommodation, and much additional accommodation has already been secured, whilst a long-term policy of additional tunnels has also been undertaken. In spite of these efforts, a degree of overcrowding still exists in many shelters which no health officer can regard with equanimity.
The most urgent part of the shelter problem is the need to find adequate protection for the people at once. The Horder Committee urged that full use should be made of whatever means of ventilation exist, and early in October-an authoritative committee was appointed under Sir Alexander Rouse to consider ventilation and heating. As a result the policy of rendering shelters gas-tight has been abandoned, curtains abolished, shafts previously closed have been opened up, and where practicable fans have been installed. After considerable hesitation it has been decided-to install coal-burning stoves for use in public surface shelters holding 50 or more persons in one compartment and intrenches. Experiments are also being carried out in electric heating, but the supply question at present renders this impracticable for the majority of shelters.
The employment of medical practitioners and nurses for attendance at shelters has been authorized, but obviously it is in the larger shelters that outbreaks of disease are mostly to be feared. In shelters, therefore, whose nightly population is some 500 people or more, local authorities have been asked to establish medical aid posts, the equipment being provided by the Ministry of Health: in fact, the whole of the cost is borne by the Exchequer. The plan, p. 3, indicates the type of medical aid post which has been installed in the tube shelters.
It may perhaps be aptly described as a forward " observation post " in the battle against disease in the shelters.
The priinary purpose of the medical aid post is to facilitate the early detection of cases of infectious disease, which must be isolated forthwith, and to provide for cases of accident or acute illness which may arise in the shelter. As a rule, only cases of minor illness or accident should be retained for the night in the post and, dependent on the degree of enemy activity at the time, serious cases, including cases of infectious disease, should be removed to hospital. It would be wearisome to recapitulate all the measures to be taken to prevent the spread of infection among those using public air-raid shelters. These risks will be most effectively met by preventive measures among the population. The incidence of diphtheria may be increased as the result of shelter conditions and the importance of encouraging artificial immunization of children free of cost has been urged.
The work which has been done at the National Institute for Medical Research goes to show that the risks of air-borne infection may be reduced by spraying the atmosphere of shelters, and the Horder Committee have recommended the use of sodium hypochlorite in aqueous solution on account of its procurability, cheapness and intrinsic merits as an antiseptic.
The Ministry of Health are anxious to have the proposals of the National Institute for Medical Research put into practice as quickly as possible, and orders have been placed for two types of apparatus which will be issued to local authorities as deliveries are made. Thanks to the help of Mr. Thomas and the ready co-operation of the London Passenger Transport Board, a large-scale trial-under the supervision of Mr. Bentley, Dr. Andrewes and Dr. Bourdillon-has been started at the Marble Arch Tube Station. Here the antiseptic mist is introduced into the plenum ventilating system, a method which is not applicable to all tube stations.
A further large-scale trial is being organized at the Bond Street Tube Station, where the sprays producing the mist will be operated by compressed air led in a pipe along the wall of the platform.
Even where the whole atmosphere cannot be treated it may be practicable to operate some form of " barrier " mist, and with Dr. Shinnie's help further trials are being carried out at a large shelter in Westminster.
It is important to have an apparatus which will produce a sufficiently fine mist. There are various types on the market, but much of the present hand spraying probably does not create a true bactericidal mist, though it has at least a psychological value. Perhaps the shade of Lister will note that something like his carbolic spray is coming into its own again.
Disinfection of the air alone is not enough, and methods should also be employed for treating the dust. Reports on the advantages of using spindle oil for this purpose have recently been published, but it has the disadvantage that floors may be slippery for some hours after treatment. The problem is being actively investigated at the National Institute for Medical Research by Dr. Van den Ende. The principle of wearing masks for protection against droplet infection has been accepted as sound and capable of practical application.
There is another group of diseases against which precautions must be taken, namely, those that are spread by lice. The risk of the spread of body-vermin in the conditions found in some crowded shelters is fully appreciated, and the Ministry have the advantage of Prof. Buxton's help in the measures they are taking. Short courses of instruction have been arranged at the London School of Hygiene for shelter wardens, and a pamphlet has been issued giving briefly the essential facts in the life-history of the louse, the flea, and the bed-bug, and summarizing simple measures for dealing with these pests.
Whilst a few individuals are known to be lousy, there is no evidence at present that any special spread of these insects has occurred. Now is the time, however, to ensure that cleansing stations are capable of working to full capacity, and steps are being taken by the Ministry of Health to make mobile bathing and de-lousing stations available, but it is also desirable that medical officers of health should consider wtiat improvised methods could be brought into use locally.
Issues are also being miiade of the new insecticidal powder A1.63, which possesses the property of hanging about garments and continuing ettective up to about a week after it has been applied. Other new methods of control may also be brought into use later.
Mention rmust also be made of the mosquitoes in some of the tube railways, which the late Prof. Shipley vould probably have included in his minor horrors of war. I was surprised when, towards the end of October, a woman told me in one of the tube stations that she was being badlv bitten by mosquitoes. We at once arranged for the complaint to be investigated, and Mr. Shute, our assistant malaria officer, found that there were large collections of stagnant water in some of the old tubes, extending even under the inverts of the platforms, in which mosquitoes were actively breeding. In one unbroken stretch of water about 80 yards long there were enormous numbers of larvae and pupae, and the walls and ceilings of this particular stretch of tube were swarming with both male and female adults, a number containing undigested blood.
The only species of mosquito found has been Cutlex inolestus which, although not a disease carrier, bites man viciously. Under natural conditions this mosquito hibernates from October to April, but in the underground tubes, where practically summer temperatures prevail and they can now obtain plentiful blood meals from the people sheltering, the adult mosquitoes have not gone into hibernation. Active measures have been taken, however, to deal with the nuisance. The collections of water are treated with cresol, which has the advantage of turning the water a milky white. It is easy, then, to detect untreated pools, and the milky colour of the water shows up the larva whether alive or dead. Spraying the walls and ceilings with some suitable preparation of pyrethrum will deal with the adults, but spraying is only a temporary expedient and the collections of water must either be pumped out or efficiently treated to prevent fresh adults emerging.
The problems of environmental hygiene are so well known that I need only touch on one of the major difficulties which have been encountered-insufficient latrine accommodation, often associated with bad siting, poor screening and even no light at all. Moreover, as the majoritv of latrines are of the pail type, inadequate emptying and cleansing have added to the nuisance which resulted. Naturallv, in the deep shelters the difficulties of the cleansing service have been many. In some of the tube stations, however, great improvements have been effected by the installation of a hoppered cylinder into which the contents of the pails are emptied. By closing the valve between the hopper and the cylinder and turning on compressed air the contents of the cylinder are driven up a pipe which discharges into the sewer above.
Finally, a word on the value of good shelter management. The introduction of the ticket system has abolished queues, overcrowding is being reduced by the installation of bunks and better lighting is improving cleanliness. Great responsibility rests on the shelter wardens, who by their example and leadership can, and do, add so much to the well-being of those in their care.
The President said that each of the many types of ad hoc and adapted shelter-and they were legion-presented its own problem. In each the ventilation, forced or natural, and the necessity or otherwvise of heating, adequate lighting, strict cleanliness, and emergency sanitation were interlocked problems for the engineer and the doctor. Outside the shelter itself lay an important part of the problem on the engineering and administrative side in the provision of ample facilities for bathing and disinfestation of clothes and bedding. The education of the sheltered population in personal hygiene, the immediate segregation of the infectious, and the provision of separate accommodation for the tuberculous wvere necessary. Immunization of children against diphtheria was even more necessary in their shelter life than in the ordinary life of school, home, or billet.
The difficulties were evident, but they wvould only stimulate the true epidemiologist. One defect alone seemed inherent and incurable--into no shelter could the beneficent Proceedings of the Royal Society of Mediine 6 power of sunlight ever enter. In most shelters, added to darkness, two other cardinal sins of environment had to be confronted, namely, overcrowding and damp. Overcrowding facilitated the transmission of every infectious and contagious disease, and it was inevitable, as the Royal Commission said in 1861, that, " If above a certain number are placed in a given cubic space the lives of some and the health of others are certain to be sacrificed ".
The abatement of overcrowding was the most urgent problem, and in the broadest sense was mainly one of administration. Public Enemy No. 2 was damp, which was of three kinds: percolation from sides, roof, and floor, condensation, and, most important, the respiratory miasma which overhung all crowded assemblies of men or animals.
One point was that the use of school shelters by the public in any place where alerts or raids were at all frequent required special supervision. The time for cleansing might be inadequate, and considerable difficulty might be experienced in maintaining them in a fit state for the children's use.
The "blitz " started early in September, four months before the beginning of the epidemic season. This gave time not only for material improvement, but also for acclimatization to shelter conditions by the public, and the mutual interchange of nasopharyngeal organisms, with, it was to be hoped, some degree of non-specific immunization in the shelter population.
All things considered, up to now the infectious diseases had behaved well. In the last week for which he had the figures the notifications of diphtheria and scarlet fever, though numbering more than in the corresponding week of 1939, when they were remarkably low, were less numerous than for 1938. Pneumonia notifications were at about ordinary level.
When it was considered how closely correlated all these diseases usually were with overcrowding and deficient ventilation, they had indeed been fortunate. Casualties so far had been extraordinarily small in proportion to the weight of the air attack, and for this they had mainly to thank the matchless R.A.F. and Defence Forces, but the shelters themselves had undoubtedly stood splinter and blast much better than many anticipated. Dr. C. F. White (M.O.H., City of London) said that his experience was limited to public shelters in the City, and the problem in the City was peculiar. In peace-time the day population was about half a million, the night population under 10,000, largely caretakers for whom shelter was available in the premises in which they lived. The problem at first appeared to consist of providing temporary shelter for persons caught in the streets during daylight raiding, and, with considerable difficulty and at great expense, basements were acquired and surface shelters constructed. Even if prolonged night-raiding had been foreseen the City would not have been greatly perturbed about sheltering its own relatively small night population, but it had been invaded by some 20,000 people from neighbouring boroughs, and was continually being pressed to find accommodation for more. The majority of the visitors congregated in the four deep tube stations, but there were also available a long section of the rLewly-constructed extension of the Central London Railway, and three other shelters already occupied by over 500 persons every night. Several more were capable of accommodating that number, but were not filled to capacity because strutted basements were not popular with shelterers. Of the "under 500 " class there were well over 100 shelters. There were no Anderson shelters.
Before the war every effort was being made to get rid of underground living, sleeping, and working places. Now rooms below ground were the most sought after, and the deeper they were, the more they were esteemed. The public had taken the matter into their own hands, with the result that the shelters which were popularly considered safe were grossly overcrowded. It was all very well to talk about dispersal, but it was extremely difficult to persuade people to leave an overcrowded, deep tube station or tunnel for a more comfortable, warmer, and more airy basement. Surface shelters were, in his experience, practically unused at night. Shelterers had a strong preference for a place where no high explosive bomb could reach them, and as a minimum they demanded to be where they could not hear aeroplanes overhead nor the sound of gunfire, and to secure this, they were prepared to endure great discomfort and run the risk of epidemic disease.
The principal sufferers, alike from deterioration of general health and acute infectious diseases, were likely to be the children. It was obviously desirable that all children should be evacuated from London, but manv still remained and others had returned. Compulsory evacuation, in his view, was not practicable. But if a child's health was definitely suffering as a result of shelter life or was endangered by the prevalence of epidemic disease in a shelter, it might be possible to insist that the child be evacuated or at least transferred to another shelter which, although not capable of standing up to a direct hit from a high explosive bomb, was, perhaps for that very reason, more hygienic. If the shelter doctor could certify that the health of a child was suffering or endangered, then he thought its removal could be enforced, with public sympathy on the side of the authorities. It might be necessary to have compulsory medical inspection at short intervals, say once a fortnight, of all children in public shelters.
It seemed improbable that the isolation hospitals would be able to take all the cases, including the minor infections, such as German measles or mumps. If the isolation hospitals could not take them they must be kept in the medical aid posts or adjoining sick bays or transferred to shelters reserved for minor cases of illness. He was strongly in favour of the latter course. A tube station platform was a most uinsuitable place for any case of illness. Apart from infectious sickness, there was the necessity for the provision of beds in special shelters for any type of case which would normally recover after a day or two in bed at home, with or without medical attention.
In the disinfection of the air of public shelters he found it difficult to believe that aerosols would be of much value in the enormous spaces with which it was necessary to deal. The barrier method might be practicable and useful if the infectious cases could be concentrated in a certain part of the shelter. If special shelters were established for the sick, aerosols might prove of great value in preventing spread of infection. Adequate ventilation of deep shelters presented another problem. It was useless at the present time to expect the installation of efficient mechanical ventilation, because neither the material nor the labour was available. The best must be done to obtain throughventilation by keeping open both entrances and emergency exits, and to relieve the physical effects of air stagnation by the use of electric fans.
Heating of shelters might or might not be necessary. Deep, overcrowded shelters were usually too hot and too humid. In one tunnel the temperature was never less than 700 at night, and might soar towards the eighties. The smaller shelters with concrete floors and brick walls were usually too cold, particularly if sparsely occupied; yet on account of deficient ventilation no means of heating which would contribute to the vitiation of the atmosphere could be introduced. Electrical heating was expensive and the necessary fittings not easily obtainable. The shelterers must make the adjustment by wearing more clothing or having more bedding.
The main trouble with lighting was that while in the first part of the evening the shelterers should have sufficient light to enable them to read a newspaper, later on the light should be reduced to such intensity as would not interfere with sleep but would yet enable them to find their way about should any emergency arise. Dampness might arise from leakages or from condensation. The former must be dealt with according to circumstances, though in many cases it was impossible to provide a remedy. The latter could be controlled only by adequate ventilation and heating or by insulating the cold surfaces.
The disposal of excreta from public shelters was an enormous tas&k. In the majority of shelters some form of conservancy system was inevitable. In the City, in the expectation that the shelterers would be mainly persons employed in offices or shops, an excellent type of chemical closet was installed in the proportion of one closet to every 25 persons of the day capacity. As the night capacity was from one-half to one-third of the day capacity there was an ample supply of conveniences, but their present condition was an indication of the type of person using the shelter at night. He had been appalled at the way in which these closets were abused by a certain section of the population. Lids and seats were destroyed, tops, outsides, and surrounding ground fouled, and the whole compartment an offence. In future he recommended a strong pail straddled by a simple wooden frame which would afford support during defaccation, but could be removed entirely by those who were afraid to have contact with the seat of a public closet. In the pail he would have only a solution of some coal-tar disinfectant as a deodorant. He would not consider anti-splash devices or the use of a heavy oil seal or any solvent.
In the tube stations it was almost impossible to find room for an adequate number of closets.' The L.P.T.B. were trying to work to a figure of one convenience to every 75 shelterers, but he doubted whether they would attain even this. In the City the large public conveniences in close proximity to the tube stations were kept open free to both men and women all night long, but the results had been disappointing. The shelterers either would not take the trouble or were afraid to make the short journey half-way across the street. The only thing to do in the tube stations was to arrange for the closets to be kept under observation and emptied as necessary during the night. The installation of the pneumatic ejector svstems would greatly reduce labour.
Unless the shelterers kept themselves and their clothing and bedding clean there was sure to be serious infestation with lice. No serious infestation had as yet occurred in the City, but he was afraid this would not continue. Ascertainment of extent of louse infestation was difficult, and they would have to depend on the complaipts of other shelterers combined with reports of shelter doctors, who should take every opportunity unobtrusively to look for evidence of lousiness in patients who came to the medical aid posts. If louse-borne disease broke out, of course, more direct methods of ascertainment would have to be adopted.
The majority of shelterers still had their own homes intact, and might reasonably be expected to return there in the daytime to keep themselves and their clothing and bedding clean, but some were homeless, and others went from the shelter straight to work in the morning and returned direct in the evening. For these some opportunity of personal ablution at least must be provided. In the City there were no public baths or washhouses; all that could be done was to give the free use of lavatory basins in the public conveniences near the large shelters, but unless an attendant were kept on duty all night, hot water could not be provided. For the washing of clothing and bedding shelterers must be referred to their own districts. Bedding might be the principal source of trouble. It might be disinfected by steam, but unless at the-same time the personal clothing was disinfected and the people bathed themselves, this measure would be of little value in checking louse infestation. This would mean that people who required delousing must carry their own bedding to the cleansing and disinfecting stations. It would be useless to take van loads of bedding to the disinfectors from the shelters because, apart from dealing with only half the problem, there would be endless claims that the bedding returned was not the bedding which had been removed or that it had been damaged by disinfection. No doubt there would have to be further powers to compel persons who were infested with vermin to any degree to attend with their bedding for cleansing. Pressure might also be brought to bear by withdrawing shelter tickets. Bunks would have to be dealt with in situ by the application of liquid insecticides. If the bunks were dismantled and the liquid carefully and conscientiously applied, this method should be effective. Any form of fumigation of public shelters appeared to be impracticable. He had no experience of the application of louse-killing powders to the clothing of civilians, but this method would have great advantages over steam disinfection. The infested people could rub it into their clothes themselves; it would not damage the clothing; there would be no risk of dampness as there always was with steam disinfection, and the deterrent effect on lice would persist for some days at least.
Never was there a time when it was more necessary and more practicable to instruct the public in personal hygiene. There was a wide scope and a great opportunity for health education, which nmust be clear and precise. Doctors were too much inclined to include in their statements the qualifying phrases which scientific accuracy demanded, and in propaganda these were fatal: those who were inclined to follow the advice did so 'half-heartedly, and those who were looking for an excuse to do nothing seized on the words which provided it.
Finally, he asked the critics of the medical officer of health to realize the conditions under which he was working: masses of people living in places never intended for human habitation and in conditions which in peace-time would never be tolerated. It was often difficult to make the improvements which were practicable because the first call on 9 Section of Epidemiology and State Medicine 133 materials and labour was for the prosecution of the war. The result was that work which contractors would normally compete for did not now interest them; they already had in hand as much as they could cope with, and so small jobs which might be completed in a few days could not be even begun for weeks.
It was all a series of compromises and expedients, and he feared that, inspite of all their efforts, really hygienic conditions in public shelters would never be achieved.
Dr. S. Davidson said that as a general practitioner he had had some experience in the Belsize Park and Hampstead tube shelters and had also visited a number of other shelters. In his view they were optimistic in thinking that they were going to escape a major epidemic unless much more care was taken than was being taken to-day. He found himself not quite in agreement with Dr. Stock, who said that the people of London went to the tubes and to the safer shelters as the result of the herd instinct or from fancy. In the tube stations at Hampstead and Belsize Park-the deepest in London-and also at the Tilbury shelter in the East End, the majority of the people now were those who had been bombed out of their houses or lived in such bad conditions, with so little shelter in their houses, that they were forced to go down into the public shelter. The people who inhabited Belsize Park and Hampstead Tube Stations came from all over London, and here they thought, naturally, they were much more safe. He would have challenged anyone to come with him three or four weeks ago to the brick surface shelters in the Hampstead quarter; they would have found them almost unoccupied, and that for a specific reason, that the people could get much better protection from a deep shelter, and were willing to risk even the danger of contracting a disease in the interests of their own safety. That feeling must not be under-estimated. Nothing had been said that afternoon about the possibilities of protection against the physical effects of bombardment. There must be a very adequate reason why people sought the overcrowded Tilbury shelter or the railway arches or the tubes, and the reason was that the people felt themselves much safer than in the average brick shelter or the strutted basement. If overcrowding was to be avoided they must be provided with a shelter which to them appeared to be safe. It was not sufficient to ask people to disperse. Moreover, it must be borne in mind that cight or ten people in an Anderson shelter or 50 or 60 people in a brick shelter were just as overcrowded as 2,000 or 3,000 people on a tube platform. He thought that the medical profession as a whole ought to concern itself with the possibility of providing some form of bomb-proof shelter, possibly on the Haldane model, as outlined by the A.R.P. Co-ordinating Committee, which would not only afford safety, but would give scope for the practice of dispersal. To suppose that people would leave the adequate safety of the tubes for an Anderson or a brick shelter was a delusion. One had to see the conditions obtaining in the Tilbury shelter to believe that people could live under such circumstances. They did not do it from any herd instinct or personal fancy, they did it because they really believed that they were going to be safe there.
It had not been adequately stressed that the local authorities as such should have full legal responsibility for dealing with the tubes. The medical officer of health should have full responsibility for them. In some of them-up to four days ago at least-buckets were being used with very inadequate provision against de-sanitation, spilling all over the platform, in his opinion involving a very serious menace of typhoid infection.
It was not sufficient to sav that the people ought to keep themselves warm by the provision of blankets. It must be ensured that the blankets were adequately sterilized, and the people themselves could not be expected to do that. Some building ought to be given over to the local medical authorities to deal with sterilization of the bedding.
Dr. Sinclair-Loutit, speaking with regard to the condition of the latrines, said that most of the fouling was caused by young children who found the adult-size chemical closet too big a problem to tackle. The very generous provision of one closet to Proceedings of the Royal Soiety of Medicine 10 Another problem concerned the people who were ill but not in hospital. In a population of some 50,000 there were roughly 1,400 cases of notifiable disease, of which only some 600 went to hospital, the remainder being nursed in their own homes. The population of the area he had in mind was now reduced to 38,000, but this still left a large number of people with notifiable disease who remained in their own homes and, for that matter, used ordinary shelters. Amongst these people, again, there were a number of young adults-about 350-with a history of tuberculosis, and some plan must immediately be found for dealing not only with the young tubercular person who had been discharged from a sanatorium, but also for those hundreds of people who were in an infectious state, and who had as much right to the use of an air-raid shelter as the sound members of the community. There ,must be some rearrangement of shelter space and allocation of special space for these conditions, whereby a great deal could be done to help this section of the population. He had heard that there were plans in several London boroughs for providing special space, particularly for tubercular people, but this large unhospitalized fraction must also be remembered.
Dr. E. Ashworth Underwood spoke first of all in connexion with the isolation of tuberculous persons. He had had this under discussion at various meetings. It was analogous to the question of providing special houses for the tuberculous, and personally he did not believe that the provision of such isolation accommodation in shelters would meet with any success. The psychological factor of asking people to declare themselves tuberculous by going into special accommodation would immediately create difficulties. Related to this was the provision of isolation accommodation for chest diseases, influenza, and the minor fevers. The Ministrv, in their circulars, had referred to this matter, but he was not aware that any circular had so far set out specifically the proportion of accommodation which should be reserved for this purpose. In the case of his largest shelter-a deep tube, where there were at one time 4,000 persons-he had recommended that a certain proportion of space should be set aside for this purpose, but if such accommodation was used normally when there were no epidemics there would be the very greatest difficulty in shifting the previous tenants out of their bunks and transferring them elsewhere when this reserved space was required for isolating cases. This difficulty would be made greater by the ticket system for the allotment of bunks.
In the diagram of the medical aid post shown by Dr. Stock, he thought that the bunks provided for in the isolation section, if the shelter was a large one, were too few. In the case of a large shelter accommodating several thousand persons, if the sick bay accommodation was put all in one place it looked rather a large amount, and when the persons in the shelter saw the large number of beds and bunks so reserved, they were inclined to criticize and to say that the space was being wasted.
The provision of lavatory accommodation was difficult, especially in large shelters.
Several complaints had been made that the lavatories in the shelters which were sectioned were too close to the bunks, and people did not like to use such lavatories. In a very large shelter, as in a tube, if the lavatories were divided up into small sections and spaced off in the shelter, it was possible that this psychological attitude on the part of the shelterers might lead to some persons going outside altogether and fouling the surrounding ground.
In the large shelters washing facilities should be provided; the provision of water and the disposal of waste would create a minor engineering problem.
As for infestation, he had looked very carefully and had so far found no evidence of it in the shelters for which he was responsible. There might have been odd cases in which underclothing was infested. While he hoped that the present apparent immunity would continue, it seemed almost too much to expect in view of the conditions existing. On the question of disinfection of blankets, Dr. Davidson had said that the local authority ought to be responsible for cleansing and disinfestation. But such a problem could not be tackled in a matter of a week or so. Many authorities had not got the facilities for largescale disinfection of this nature, and some form of travelling disinfector would have to be introduced, and here the question of supply would come in.
The suggestion had been made that it might be possible to introduce some form of ultra-violet ray apparatus into the larger shelters, to counteract the effects of lack of sunlight in the case of certain persons who were not inclined to leave the shelter even during the day.
Both the Ministry of Health and the Ministry of Home Security had given all the help possible in this very difficult problem. He thought that the co-operation between the two Ministries should be facilitated and increased, in order to avoid delay. Dr. A. Benjamin pleaded for more co-ordination between the engineering and the medical departments of the local authority, and also for more authority to the medical department. He related a case in which a surface shelter was scheduled to give protection to 180 people sitting. In due course bunks were installed in the shelters in his neighbourhood, without apparently any of the medical authorities knowing anything about them. Bunks for 180 people were put in this shelter. When he discovered it, realizing the overcrowding, he endeavoured at once to get some of the bunks removed. According to his estimate the safe number was 132. That was over a fortnight ago, and up to now not quite half the surplus bunks had been removed. This shelter was divided into two parts; one part had exactly the proper number of bunks, that is to say, 66, but the other part was overcrowded. But the method of distribution of the bunks, even when not more than the required number were installed, was bad. They were too close together. He had wanted to redistribute the bunks, but even when the medical officer of health visited the shelter with him a few nights previously he was not in a position to order the redistribution. He had to ask the shelter marshal if he would make representations to the proper quarter, and the people all this time were running the risk of unnecessary proximity with regard to infection. In addition the overcrowding meant that, if it was necessary to make a hurried exit, there was only one narrow passage available.
Dr. W. H. Bradley said that there was no need for him to emphasize the importance of droplet infection in the shelters. They were all of them accustomed to the idea of wearing masks in operating theatres, labour rooms, children's wards, and many infectious diseases;wards. The National Institute for Medical Research had been looking for a remedy which would undo the evil of those three cardinal sins to which the President had referred, namely, overcrowding, inadequate ventilation, and absence of sunlight in air-raid shelters. Dr. Andrewes and Dr. Bourdillon had pointed out in a paper in the Lancet how droplet infection might possibly be controlled by disinfection of the air with aerosols and by keeping down dust, and they had also worked out the possibility of introducing masks for use in the shelters. All doctors were used to the idea of masks, and did not mind the trifling discomfort, but the shelter population, on the other hand, might not take very kindly to them. The conditions in air-raid shelters were very different from those in an operating theatre. There were extremes of temperature and of humidity, and, therefore, the problems associated with masks, if they were to be applied in air-raid shelters, were particularly difficult ones. There was one other great difficulty: the mask after use was a very filthy thing, and must be cleaned or sterilized. From all this, many people might at once conclude that the application of masks in shelters was quite impracticable, but perhaps it was going to be worth while to have a " shot " at it, and so he wanted to show some lantern-slides which Dr. Bourdillon had lent him illustrating the type of mask which seemed best to meet the need. (In the laboratory a true sneeze or cough was difficult to reproduce and a " pressure spit " was used for test purposes.) His first slide showed a sheet of cellulose acetate held 2 ft. 6 in. away from a man who had spat, and it revealed many hundreds of thousands of colonies. If a screen of cellulose acetate were slung in front of the mouth at the time of this " pressure spit " the whole of that enormous spray of moisture was diverted downwards. Successive slides showed what the mask could do in the way of diversion ; also the effect of four layers of muslin, which, however, was penetrated by some of the spit. In their studies at Hampstead, Drs. Andrewes and Bourdillon had found that there was not any easily worn form of mask which would completely stop the inhalation of organisms sprayed into the air, and they had come to the conclusion that the one thing that could be done with reasonable effectiveness was to prevent direct projectile infection. Unfortunately, the type of mask so far devised for this purpose might not be acceptable in shelters, and yet it seemed reasonable to try to arrive at a design which could be worn.
He had made some field observations on the subject with a view to discovering what were the main difficulties about wearing masks in the shelters. These seemed to be selfconsciousness, shyness, absence of aesthetic appeal in the mask, but in addition there was the general indifference of the shelter population in the absence of any threat of infection. Still another difficulty was the question of condensation. Masks very soon became moist and uncomfortable. A practical difficulty was the sterilization of the gauze type of mask which could not be cleaned as easily as the cellulose acetate screen by simply sponging and polishing. An endeavour had been made to devise a mask which might be acceptable, and he showed the result so far as it had gone-a quite engaging form of drapery over the lower part of the face of a young woman.
It would be helpful to have opinions about the use of masks, because if they could be introduced they would do a great deal in the way of preventing direct projectile infection. But in their application they gave rise to many difficulties, for the removal of which help would be esteemed.
Lord Horder congratulated the officers of the Section on staging the discussion, which must be helpful to them all. He complimented Dr. Stock also on the lucid way in which he had presented this difficult subject. He wished also to thank Dr. Stock for the great help which he had given to him and to his Committee. The speaker himself might have been betrayed into many unwise enthusiasms if he had not frequently been checked by Dr. Stock telling him what could, and could not, be done.
In this discussion he wished to confine himself to a few general considerations. He had always regarded the shelter problem as an emergency problem, rather like an acute, if not fulminating, disease-calling for medical measures, so far, rather than surgical. He felt that they would never arrive at an ideal shelter-how ctuld they? It was in the large public shelter that the hygienic problem was to be found, and it had to be dealt with in opportunist fashion. The difficulties had to be diminished as much as possible -they would never be entirely removed. Again and again the views of experts had to be taken, and at the end of discussions by these, when they were pressed for a conclusion, this was apt to assume almost a negative form-that nothing could be done about it.
As an illustration they were told that in the matter of air space per individual the nearest thing to a shelter was a canal barge, but, then, a shelter was not a canal barge, " and therefore we cannot help you ". In his view recommendations should be couched in positive, not negative, terms if they were to be of any use. Again, a recommendation which was not practicable was no good. Finally, the psychological factor must always be borne in mind, and one must not be afraid of making suggestions which sounded to the scientific ear a little trivial.
Granted that the whole thing was a hideous emergency thrust upon them, there were two policies, and he thought it not incompatible that those two policies should go on side by side, although some people thought them mutually exclusive. There was a longterm policy, and the reference in regard to that was to unload. But it took a long time to unload these shelters. Then there was a short-term policy, of which cognizance must be taken if the situation was to be sayed before the height of incidence of epidemic disease was upon them. They had to deal with a hard core of people who insisted on underground shelters; whether it was the herd instinct, or an ostrich-like propensity, they thought themselves safe underground. Dr. Davidson had raised the question of safety, and had said that he thought doctors ought to concern themselves with that question. Lord Horder could not agree wiih that. The question of the safety of the shelters rested foursquare upon the Ministry of Home Security. But however that might be, the question of safety as between underground and overground shelters so far as fatal casualties were concerned up to the present was about equally balanced. The people who sought deep shelters did not realize that some of these were under military objectives; the people who sought refuge in them would really be safer in their own houses.
He desired to add something aboutthe compensations of the present situation. This emergency problem presented a unique field for research; that field was being entered by a number of men who were doing good work and this must not only contribute to the solution of the problemn before they were through with it, but also contribute in a valuable way to preventive medicine in general. Again, as one speaker had reminded them, it had opened up a field also for health education second to none in the speaker's own recollection of hygiene. and the teaching of hygiene principles. These people were " as good as gold" in the way of listening, and as good as they could be, which was saying a great deal, in carrying out the various hints that were afforded them by the medical officers of health and their assistants and by the doctors who came in from outside. In all this there was a field for research and for health education second to none, and he thought those two things ought to be remembered and the utmost use made of them.
He wished to add only this, that he trembled every time he signed the final wording of a recominendation as to the reaction which it would provoke amongst his colleagues, and he was amazed either at his luck, or at the extreme kindliness of his colleagues, because up till now his attention had not been drawn to any very obvious blunder.
Dr. Stock, in reply to the discussion, said that as the black-out was upon them he would curtail his remarks. He expressed the hope that local authorities would note the point made by the President in regard to school shelters which were used by the public during the night and arrange for the necessary cleansing in the morning.
He generally agreed with everything Dr. White had said but thought he was a little pessimistic in regard to the use of aerosols. The idea behind the mobile disinfecting units was to provide facilities for treating bedding, &c., when the local resources were inadequate. There were difficulties about supply but if the Ministry of Health got the number they had asked for he promised that a mobile unit should be allocated to the City of London.
When speaking of the "herd " instinct, the statement was a general one and he was not particularly referring to the shelters in Hampstead. All the same, the general opinion was that the "herd " instinct had played, and continued to play, a great part in the shelter problem. Many people like to congregate together in the big shelters and the Tilbury shelter to which he had referred was a bequeathment from the last war when, for some reason or other, people thought the Tilbury Arches were a safe shelter. He understood Dr. Davidson to suggest that the Medical Officer of Health should be made responsible for the cleansing services, which might or might not be a good thing. When he himself was Medical Officer of Health in Johannesburg the cleansing department was a branch of the health department, but in this country the cleansing department usually came under the borough surveyor. The Medical Officer of Health had to rely on his colleagues to get matters put right. These were not normal times and the borough surveyor carried a heavy load but, nevertheless, he doubted whether this was the time to transfer the responsibility for the cleansing services to the Medical Officer of Health.
He agreed with much that Dr. Sinclair-Loutit and Dr. Davidson had said. He pointed out that even in the limited discussion that afternoon there was no agreement on the best provision to be made for tubercular people. As regards the size of the medical aid post the sketch plan shown was a unit for 500 persons and would have to be enlarged or other units must be provided for shelters accommodating thousands of people. He agreed with Dr. Underwood that the accommodation shown in the isolation section might not be sufficient and that additional accommodation might have to be extemporised. Dr. Underwood had quite rightly stressed the problem of lousiness and additional powers for dealing with verminous persons would soon be available. It was a condition for which they must be constantly on the watch but up to the present, although skilled investigators had been at work, no evidence had been obtained of any marked increase of lousiness.
In regard to the bunking of shelters it was laid down in the official circular that the minimum space between rows of bunks must be 2 feet, and if conditions rendered this impossible then wooden partitions must be provided between the heads. The idea was to lessen the risk of droplet infection and to provide much greater protection than the arrangement Dr. Benjamin had described. Lord Horder had asked him to mention one point in regard to masks. The further recommendations of the Horder Committee were appearing in a White Paper and when the White Paper appeared he thought that the recommendations in regard to masks would be found to follow the advice given by Dr. Andrewes and his colleagues of the National Institute for Medical Research. He entirely agreed with what Lord Horder had said about not having half-hearted recommendations, and one characteristic of the conditions which the Horder Committee had formulated and which had been accepted by the Government was their definite character.
What the future held he did not know. It was easy to speculate but if they took all possible precautions there was no reason why they should not hope that some of them might be unnecessary. One factor which gave grounds for hope that the shelter population of London might be saved from the disasters of major epidemics was the constitution of the "herd" in the public shelters. After all, the "herd" have much the same constitution as the ordinarv population of London, but a large number of the more susceptible members, namely, the children, had been removed.
